1. Introduction
===============

Intestinal ganglioneuromatosis (IGNM) is a rare benign tumor characterized by proliferation of ganglion cells, nerve fibers and supporting cells of enteric nervous system.^\[[@R1]\]^ They may be discovered in any age and develop sporadically or in association with syndromes such as multiple endocrine neoplasia (MEN) type 2b and neurofibromatosis type 1 (NF1).^\[[@R2],[@R3]\]^ IGNM may occur in 3 forms: as a single polyp, as multiple polyps (ganglioneuromatous polyposis) and as diffuse involvement of the intestinal wall (diffuse ganglioneuromatosis).^\[[@R4]\]^ Single polypoid ganglioneuromatosis are not typically associated with NF1 or MEN2b. However, ganglioneuromatous polyposis and diffuse ganglioneuromatosis often occur in association with NF1, MEN2b, juvenile polyposis, Cowden disease, and non-familial adenomatous polyposis. Its occurrence in the absence of the above-mentioned syndromes is extremely rare.

Diffuse ganglioneuromatosis has 2 variants: mucosal or transmural. In children, both mucosal and transmural variants can be seen, but in adults the most frequently variant is the mucosa.^\[[@R5]\]^ This paper reports a transmural diffuse ileal ganglioneuromatosis in an adult, unassociated with any manifestation of MEN2b, NF1, etc. Preoperative diagnosis suggested a gastrointestinal stromal tumor, yet the final diagnosis defined a diffuse ganglioneuromatosis depended on the pathological examination of the resected specimen.

2. Case presentation
====================

A 54-year-old female presented in our department in July 2016 with a one-year history of recurrent episodes of hypogastric pain. She stated that the worsening abdominal pain associated with vomiting, nausea, melena, and weight loss of 10 kg in recent 5 months. She was previously healthy and had no special medical history. Regarding her family history, there were no other cases of gastrointestinal tumors, inflammatory bowel diseases. No physical and laboratory abnormalities were found. Upper gastrointestinal endoscopy and colonoscopy were all normal. An abdominal enhanced computed tomography (CT) showed a 2.4 × 2.3 cm soft tissue mass shadow with mild delayed enhancement extended into the distal ileal lumen of the right pelvic (Fig. [1](#F1){ref-type="fig"}); an intestinal gastrointestinal stromal tumor (GIST) was suspected.

![Abdominal enhanced computed tomography showed a soft tissue mass shadow with mild delayed enhancement extended into the distal ileal lumen (A, B, C, D). The narrow indicates the tumor.](medi-98-e16305-g001){#F1}

Open surgery disclosed that a palpable mass, about 2 cm in diameter, located in the ileum 320 cm from the ieocaecal valve. The tumor manifested as a transmural mass extending to the ileal lumen which was adjacent to the right pelvic side wall, resulting in the narrow of lumen and the dilatation of the ileum proximal to the stenosis. These findings were consensus with the CT finding. A complete excision of the tumor was performed. Histologic examination revealed a diffuse infiltration of the muscularis propria by a proliferation of spindle cells and mature ganglion cells. Immunohistochemical staining showed that strong immunoreactivity for S-100 protein, synaptophysin, and NeuN (Fig. [2](#F2){ref-type="fig"}); Immunostaining for anti-CD117 and DOG-1 for interstitial cells of Cajal was negative, and positive Ki67 \<1% (Fig. [3](#F3){ref-type="fig"}). Thus, a final pathologic diagnosis of diffuse intestinal ganglioneuromatosis (IGNM) was made.

![A. Proliferation of spindle cells mixed with mature ganglion cells (HE, ×200); B. Intense and diffuse expression with immunohistochemical stain S-100 protein (×200); C. Strong immunoreactivity for synaptophysin (×200); D. Strong positivity with immunohistochemical stain NeuN protein (×200).](medi-98-e16305-g002){#F2}

![Immunohistochemical analysis demonstrated that the tumor cells were negative for CD117 (×200), and DOG-1 (×200).](medi-98-e16305-g003){#F3}

A thorough physical examination excluded the association of IGNM with systemic syndromes, namely NF-1and MEN2b. Following her diagnosis of sporadic IGNM, the patient was asymptomatic without complications after 26 months of follow-up.

3. Discussion
=============

Intestinal ganglioneuromatosis (IGNM) is a rare disease, defined by an abnormal proliferation of ganglion cells, nerve fibers, and Schwann cells in the enteric nerve system. This disease can be found in any part of the gastrointestinal tract. IGNM is equally distributed between males and females and is more frequently seen in children.^\[[@R6]\]^ The clinical presentation of IGNM is variable and depends on the location and extent of the lesions, and their effect on gastrointestinal motility. The prevalent symptoms in IGNM are abdominal pain, constipation or diarrhea, bleeding, changes in bowel habits, and intestinal obstruction due to stricture formation.^\[[@R7],[@R8]\]^

In 1994, Shekita and Sobin^\[[@R9]\]^ classified IGNM into 3 types: polypoid ganglioneuroma, ganglioneuromatous polyposis, and diffuse ganglioneuromatosis. The first type, polypoid ganglioneuroma occurs as solitary or a few small polyps presenting with sessile or pedunculated morphology. The lesions are mucosal or submucosal and are mostly seen in the large intestine. Patients with polypoid ganglioneuroma are not associated with NF1, MEN2b or other genetic syndromes.^\[[@R10]\]^ The second type, ganglioneuromatous polyposis is characterized by numerous (more than 20) mucosal and/or submucosal polyps with a sessile or pedunculated form, and is predominately located in the colon and terminal ileum.^\[[@R11]\]^ Ganglioneuromatous polyposis can be isolated or associated with one of the following syndromes: MEN2b, NF1, Cowden disease, non-familial colic polyposis or juvenile polyposis. Gastrointestinal ganglioneuromatosis can be the first presentation of these syndromes.^\[[@R12]\]^ The third type, diffuse ganglioneuromatosis is disseminated intramural or transmural lesions characterized by hyperplasia of the myenteric plexus. The most frequently involved location is the terminal ileum, colon and appendix. It can be solitary or associated with MEN2b, NF1, juvenile polyposis, tuberous sclerosis, Cowden disease, etc.^\[[@R13]\]^ However, the patient in our case had an isolated IGNM without any systemic syndromes or familial diseases. Diffuse ganglioneuromatosis has 2 froms, mucosal or transmural. In children, both variants can be found and are highly associated with RET-proto-oncogene abnormalities, while in adults the disease mostly involves the mucosa, and genetic abnormalities is not mandatory. The case reported in this paper is transmural.

Due to the unspecific clinical presentations and imaging manifestations, the defined diagnosis of IGNM is very difficult. Some differential diagnoses that can involve the gastrointestinal tract were proposed, including intestinal tuberculosis, Crohn disease, intestinal tumors (adenocarcinoma, GIST, leiomyoma, lymphoma, neurofibroma, schwannoma), cytomegaly virus infection, NSAIDs enteropathy and amyloidosis.^\[[@R13]\]^ In our case, abdominal enhanced CT revealed a soft tissue mass in the enteric cavity, leading to luminal narrowing. An intestinal stromal tumor was suspected based on CT image and clinical manifestation. However, pathological examination defined a diffuse IGNM. Overall, it is difficult to differentiate GIST and IGNM before operation. First, Diffuse ileal ganglioneuromatosis (IGNM) and gastrointestinal stromal tumor (GIST) shared similar clinical presentations, such as abdominal pain, bleeding, constipation or diarrhea, intestinal obstruction, and changes in bowel habits. Second, the imaging features in IGNM and GIST are similar, which manifested as submucosal soft tissue masses in CT image. Hence, the final diagnosis depended only on the pathological examination. Generally, conservative treatment is invalid for diffused IGNM, and complete resection is needed in symptomatic cases. Because this disease is highly associated with NF1 or MEN2b, screening for associated clinical features such as external stigmata, skin nodule, multiple café-au-lait spots, and tumors at other sites such as breast, uterus, thyroid and colon, are recommended.

4. Conclusion
=============

This report showed a rare case of diffuse IGNM not associated with NF1 or MEN2b. Preoperative radiological examination suggested an intestinal GIST, yet the final diagnosis of diffuse IGNM was made according to the pathological examination of the resected specimen. Although the prevalence of ganglioneuromatosis is low, this condition should be considered in the differential diagnosis of intestinal mass in adults.
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